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Abstract:

Diabetes mellitus type Il is a disorder of metabolism and complex diseases
affected by genetic environmental factors and associated with inflammation. The
symptoms of type Il diabetes develop gradually, which are associated with increased
blood concentration of marker of the endothelial inflammatory factors. The
expression of adhesion molecules, including E-selectin, intracellular adhesion
molecule-1(ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1) on the
surface of vascular endothelial cells to help leukocyte stick to other surrounding
tissues. Many researchers have made attempts to determine the significance of
particular ABO phenotype for the susceptibility to diseases. Many reports show a
strong association with the ABO blood groups and diabetes Type Il. Dysfunction
increases risk of type Il diabetes among women with low level of subclinical incident
diabetes. For that reason the present study has been designed to study the association
between diabetic, endothelial dysfunction and blood group in Iragi Arab diabetic
women. Sixty patients of Iragi Arabs female with previous diagnosed diabetic type 11
involved in this study and comparison with twenty controls matched in age, sex and
ethnic groups. Both of patients and control divided into four sub groups according to
the blood types. We evaluated endothelial inflammatory factors ICAM, VCAM and
E-Selectin. Present data showed a significant difference in the serum level of ICAM-1
and E-section between diabetes mellitus type Il patients and controls while there were
no significant differences in the serum level of VCAM-1. In conclusion, significant
increasing of the level of ICAM-1 and E-selectin made them as a risk factors to
predict diabetes progression, women who carry blood group A, B and AB show
appositive association with diabetic, while females who carry blood group O less
susceptible to infected with diabetes mellitus type II.
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Introduction:

Diabetes mellitus type Il (DM recognition of the existence of insulin
TII) is a disorder of metabolism and resistance (part of the cause of type 2
complex diseases affected by genetic diabetes) [2] .Several studies shown a
environmental factors and associated relationship between systemic
with inflammation [1] it is the response inflammation and diabetes.
of sensitivity individuals to the Meanwhile, inflammation represents
glucose. Lowering action of insulin a protective response to control
could vary greatly. This variability in infection and promote tissue repair [3].
insulin  sensitivity lead to the Certain pro-inflammatory stimuli can
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elicit the expression of adhesion
molecules, including E-selectin,
intracellular ~ adhesion ~ molecule-
1(ICAM-1) and vascular cell adhesion
molecule-1 (VCAM-1) on the surface
of  vascular  endothelial  cells.
Circulating levels of all three
endothelial inflammatory markers were
positively and significantly associated
with diabetes risk [4]. The endothelial
and leukocytes associated Trans
membrane protein has been known for
it is importance in stabilizing cell-cell
interaction and facilitating leukocyte
endothelial Trans membrane during
inflammatory condition [5]. Since
there discovery the ABO blood groups
have been of a great interest , many
researchers have made attempts to
determine the significance of particular
ABO phenotype for the susceptibility
to diseases ,because blood groups are
known to have phenotypic frequency
differences and these blood systems
have been used as markers of ancestry
studying so the distribution of these
markers may help in understanding the
disproportional incidence of type Il
diabetes [3] .Rh is the most complex of
blood group systems , embracing 45
distinct antigens , the absence or
presence of which combine to exhibit
an individual’s, Rh blood group type
Rh positive present in over 85% of the
random population .The Rh antigen are
encoded by two highly homologous
and closely linked genes on the Short
arm of chromosome 1 [6] . They have
been found that ABO glycotransferase
may have broader impact on
atherosclerotic than simply throw
modulation of thrombosis has linked
the ABO locus to circulating levels of
soluble intracellular adhesion
molecule-1 (SICAM-1) and soluble E-
selectin [7]. Furthermore endothelial
dysfunction increases risk of type 2
diabetes among women with low level
of subclinical incident diabetes [8], so
that elevated circulating levels of
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soluble adhesion molecule used as
markers of endothelial
dysfunction.Morever their association
with type 2 diabetes have been
reported [7]. For that reason the
present study have been designed to
study the association between diabetic,
endothelial dysfunction and blood
group in Arab Iraqi diabetic women.

Materials and Methods:

Sixty patients of Iraqi Arabs
female with previous diagnosed
diabetic type Il were examined by the
physicians of national of diabetes
centre in Al-Mustansirya University.
We chosen women who suffer from
diabetic type Il less than six years and
age between twenty to the end of fifty
nine years, no history of any metabolic
disorder, no medical history of
hypertension, no thyroid dysfunction,
no regular alcohol or smoking and no
pregnancy, with twenty control
individuals matched in age, sex and
ethnic group. The study main groups
(patients and controls) divided into
four sub groups according to the class
of blood groups (group A, B, AB and
0) .
Various parameters are studies to be
compared between patient and control
groups:

1-ABO / Rh Blood group Kit

(agglutination), (Atlas medical).
2-sICAM-1 Kit (eBioscience, high
performance immunoassays,
Platinum  Elisa ready-to-use
sandwich). By ELISA
3-sVCAM-1 kit (eBioscience, high
performance immunoassays,
Platinum  Elisa ready-to-use
sandwich). By ELISA
4-skE-selectin kit (eBioscience,
high performance immunoassays,
Platinum  Elisa ready-to-use
sandwich). By ELISA
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The data analyses were done by using
SAS (2010) system to effect of
difference faction in study parameters.
Least signification difference-LSD test
and chi square were used to compare
between means in this study

Results:

The results show the comparison
between patient and control groups
according to the level of inflammatory
endothelial parameters. The ICAM-1
(ng/ml) parameter show significant
increasing level in patients group
(54.08 + 2.21) compared to control
(47.19 £ 3.26). Also the E-selectin
(ng/ml) show significant increasing
deference between patient group
(16.25 + 0.85) compared to control
group (11.36 £ 1.11) while the VCAM-
1(ng/ml) show non significant
decreasing between patient (34.81 +
9.88) and control (35.32 £ 6.87) in
table 1.

Table 1 .statistical analysis between
main study group according to the

serum level of inflammatory
endothelial parameters (ng/ml).
Main study groups
Parameters Mean + SE
T-test
Control Patients
group group
ICAM 4719 % 54.08 £ .
(ng/ml) 3.26 221 8.507S
VCAM 3532+ 3481+ 35.10
(ng/ml) 6.87 9.88 NS
E- selectin 11.36 + 16.25 = -
(ng/ml) 111 0.85 3.20%S
S = significant differences (P<0.05)* NS=

Non significant

The comparison among main
study groups and subgroups according
to the concentration of ICAM-1
(ng/ml) patient subgroups A show
none significant differences compared
to patients sub group B (table 2 ) .In
contrast  there  were significant
differences among A (57.24 + 3.66)
and B (57.83 £3.47) patient subgroups
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compared to AB (47.66 +7.22)
subgroups, while there were no
significant difference between AB and
O (5240 £3.94) subgroups in
concentration of ICAM-1.
Consequently. mean while, there were
no significant differences between each
type of patient subgroups and control
subgroups among A, B and O patients
subgroups except significant
differences were found between
patients sub groups type B compared to
control  sub  group B (p=
0.05).Furthermore control subgroups
AB showed non significantly increased
for ICAM-1 level compared to patient
sub groups AB .At the same time there
were no significant differences among
all control sub groups.

Table 2 .The comparison among
study main group and subgroups
according to the serum Level of
ICAM-1 (ng/ml).

main Study sub groups
study
groups | A B AB | O
52.
patients( | 5724 | 57.83 | 47.66 | 40
atients( |y 566 | +347 | +722 | +
Mean | = b a |39
SE) .
ab
46.
45.05 | 49.00 | 56.30 | 08
control |, 964 | +310 | +2580 | +
(Mean + a a a 4.5
SE) e
et | P2005 | P<0.05 | P20.05 | 7=
NS S* NS | ne

S= significant (P<0.05) * NS= non significant
(P>0.05)

The different letters for row mean
significant differences p<0.05 *.

From this figure (1) we noticed
the level of ICAM-1 which is
decreased in the sera of patients sub
groups type AB compared to control
sub groups type AB , in contrast to the
others comparison among  other
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groups, other patients sub groups blood
types show increased level of ICAM
compared to the control sub groups of
the same type.
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Patients Group Control
Fig.1. Effect of blood group in ICAM
(compare between patients and
control

The distribution of study groups
according to the blood groups and their
relation with the concentration of
VCAM. Table (3) show that there were
significant difference among patients
subgroup in concentration of VCAM
compared with each others, actually
patients sub groups AB (84.33 £ 67.7)
showed highly significant differences
compared with  others  patients
subgroup, followed by patients
subgroup B (35.46 £13.1) which was
significantly differ from the others
while there were non significant
differences between O (26.94% 7.77)
patient subgroup and A (19.93 +2.66)
patients subgroup consequently. There
were also significant differences
between patients sub groups (A, AB,
O) compared to the control subgroups
of the same type, and no significant
difference between subgroups B
(P>0.05) for patients and control. At
the same time the comparison among
all control subgroups for blood type
with each others were non significant
(P>0.05).
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Table 3. The comparison among
study main groups and subgroups

according to the serum level of
VCAM-1 (ng/ml)
Main study Study subgroups
groups A B AB 0
atients | 1993+ | 35.46% | 8433x | 209
(Mean + SE) 2.66 a 131b 67.7¢c - a'
38.11
Control 29.25+ | 37.65+ | 2845+ +
(Mean+sg) | 3852 | 535a | 135a 11{;146
Totest P<0.05 | P>0.05 | P<0.05 | P<0.05
S NS S S
S=significant NS= non significant

The different letters for row mean significant
differences (P<0.05)*.

At figure 2 patient subgroup AB
has the highly significant mean of
VCAM among all study subgroups,
while the control subgroup A has the
lowest serum mean level of VCAM-1.
At the same time healthy individuals
who carry allele A (control sub group
A and AB) illustrated the lowest
concentration of VCAM-1, so three
sub groups(patients A ,control A and
control AB were showed decreased
level of VCAM-1, inversely sub
groups with allele B were showed

increased level of VCAM-

1.
85 —+A
-+B

AB

Group Control

Fig. 2. Effect of blood group in
VCAM (compare between patients
and control)

Pafients

The comparison among study
main groups and subgroups according
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to the concentration of E-selectin
(ng/ml). Table (4) show non significant
differences among patient subgroups in
concentration of E-selectin at the same
time patient subgroups AB was
significantly  differ from patient
subgroups B and patients subgroups O,
while non significant differ recorded
among patients sub groups for blood
types A ,B and O . The comparison
among control sub groups show highly
significant differences between control
sub group O with others control sub
groups except control sub groups AB,
but there were non significant
differences between AB control sub
group and B control sub groups.
Control sub groups O recorded the
highest mean level E-selectin among
control sub groups ,without significant
difference with control sub group AB ,
Moreover control sub groups AB were
significantly  higher than control
subgroup A ,while the differences
between control sub group B and
control subgroup A were non
significant . There were significant
difference between patients sub group
and control subgroups for each type of
blood group except the difference
between patients sub group type O
(14.72 +1.24) and control sub group
type O (13.59 £0.98) were non
significant (P>0.05)

Table 4. The comparison among
study main groups and subgroups
according to the serum level of E-
selectin (ng/ml).

Main Study subgroups
study
groups A B AB 0
fﬂ;’:j 1740+ | 1515+ | 2086+ | 1472+
= | 187ab | 171a | 227b | 1.24a
SE)
((li/?:atﬂ 625+ | 940+ | 957+ | 1359+
- 2.73a 0.20 ab 6.53 bc 0.98c¢c
SE)
T-test P<0.05 | P<0.05 | P<0.05 | P>0.05
S S S NS
S=significant ~ NS= non significant

The different letters for row mean
significant differences (P<0.05)*.

Figure 3 shows increased level in
all subgroups of patient compared to
the same subgroups except the O
subgroups. The mean of serum level
for two O subgroups (patient and
control) were closed without any
significant difference. On the other
hand the concentration of E-selectin
for B controls subgroups and B control
sub group were slightly differ without
any significant difference.

+B
AB

/

E-select
=

DN

Pantral

5

Dakants Grde
Fig.3. Effect of blood group in E-
select (compare between patients
and control)

Table 5 show there were many
females with type O in both group
patients and controls (41 .7-60%)
followed by blood type A for both
group patient and control (23.3-20%)
then followed by blood type B for both
groups (20-10%) and least distributed
was blood type AB (15-10%) . Chi-
square shows significant difference
among all study subgroups, moreover
there were significant differences
within subgroups type A, B and O.
While any other comparison were non
significant. From the same table we
noticed females who carrying allele A
(from blood group A and AB) show
the high ratio (23.3%, 15%) when
added with each other (38,3%),
inversely allele B show less collected
ratio(20%+15=35%) even when we do
that the ratio still more than the
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collected ratio for control. Blood group
A,B and AB show positive association
with diabetes mellitus type II (P <0.05)
which implied that A,B and AB blood
group patients have high chance of DM
TII because blood group A ,B and AB
were more common in patients than
control .The value was 23.3 %, 20 %
and 15 % for patients with blood group
A B and AB respectively ,and for
control 20 % ,10 % and 10 % inversely
for blood group O patients 41.7 %
were less numerous than control 60 %
,that mean blood group O show
significant negative association with
DM TII by chi -square (p< 0.05)

Table 5: distribution of phenotype
frequency of ABO blood groups in
studied groups.

Table 6: Distribution of Rh blood
group in studied groups

Patients Control Total
Rh

group

No. % No. | % | No. %

Rh+ | 56 | 933 | 18 | 90 | 74 92.5

Rh- 4 |67 2 10 6 75

Total | 60 | 100 | 20 | 100 | 80 100

Phenotype frequency
. Total

E;‘:)ouodS Patients Controls sample
groups ™No. T % | No. | % | No.| %
A 14 23.3 4 20 18 | 225

B 12 20 2 10 14 17.5
AB o | 15 | 2 |10 |1 BT

0 25 | 417 | 12 | 60 | 37 | %O

10 8 10

Total 60 100 20 0 0 0
X?=7.719 DF=3 (S) p<0.05 (total comparison

for sub study groups).

X?=14.807  DF=2 (S) p<0.05 (B, AB and O

comparison within groups).
Other comparisons were non significant (P> 0.05).

Table 6 shows the distribution of
Rh blood groups. The Rh positive
showed the most frequent of blood
type between patients and control
(93.3-90%) while the Rh negative
blood group show the less distribution
between patients and control ( 6.7-6%
ywith significant differences (x2= p<
0.05) That means Rh positive was
more common in patients and Rh
negative less common.

X?=0.578 d =1 (NS) P> 0.05 (total
comparison).

Discussion:

From all present data, we found
that circulating levels of endothelial
soluble adhesion molecules (E-selectin,
ICAM-1 and VCAM-1) in sera of
control groups women were unstable.
With significant increased of ICAM-1
(ng/ml) and E-selectin (ng/ml) level
between patients and control sub
groups, these results  agree with
previous study demonstrated that each
ICAM-1 and E-selectin increased
significantly in diabetes mellitus
patients [4].that may referred that those
women will subsequently developed
clinical diabetes [9] because E-selectin
and ICAM-1 were strongly and
significantly related to an increased
risk of diabetes across diverse ethnic
group [10, 11] .Moreover the
circulating levels of endothelial soluble
adhesion molecules including E-
selectin and ICAM-1 at baseline were
significantly elevated among initially
healthy women who subsequently
developed clinical diabetes.

The comparison among study
main groups and subgroups according
to the serum level of ICAM-1 (ng/ml)
which show significant differences
among A and B patient subgroups
compared to AB patients subgroups,
these data disagree with a previous
study which demonstrated there was
less enhanced response of plasma
ICAM-1[12], while there were no
significant differences between AB and
O subgroups in concentration of
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ICAM-1. This differences among study
subgroups refers to fluctuation in the
level of ICAM-1 that may associate
with the Clinical progress of disease,
especially The investigation has
demonstrate that soluble levels in
blood samples from type Il diabetes
patients  have  been  observed
significantly high ICAM-1 levels
compared to none diabetic control
subjects [11, 13].

The present comparison
illustrated that the patients showed
increase level of VCAM-1 compared
to control for all blood sub groups
types ,these result agree with previous
data show increased level of VCAM-1
during inflammatory condition in
which it related with increased
expression on cellular adhesion
molecules on endothelial cells and
other tissue type[14].From table 3 and
figure 2 , we can concluded that female
who carrying allele A may tend to
decrease the expression of VCAM-1
factor because females who carrying
allele A showed decreased level of
VCAM-1 except the patients sub group
AB and that increased level in may
return to allele B especially patients
sub group AB showed the highly level
of VCAM-1

In our study even in patient
subgroup AB (20.86 +2.27) showed
the highly significant mean in
comparison among study main groups
and subgroups according to serum
level of E-selectin (ng/ml) but the
mean of the controls subgroup AB
(9.574£6.53) was not the highest one
among control subgroups with the
highest standard error than any other
ones that means the levels of E-selectin
was fluctuate in healthy individuals
and maybe there is an association
between E-selectin and blood group.
Actually E-selectin tends to show an
elevated level even in healthy females
and these phenomena needs further
investigate in future. These results

99

were agree with[ 8], which show
higher significant with patient than
control for the risk of type Il diabetes
by baseline levels of E-selectin, while
other research show the related
between E-selectin and type Il diabetes
that identified association between a
cluster of markers at the ABO locus on
chromosome 9934 and plasma sE-
selectin concentration [15].

The present data show
positive significant association among
A, B and AB blood type with DM
Type Il while it was a negative
association with blood , while it was a
negative with blood group O (patient
41.7 % versus control 60%) which
means that females with blood type A,
B and AB are more susceptible for DM
Tl while females with blood group O
are less susceptible for DM. The result
disagree with previous report, which
mentioned that blood type A,B and O
are at a higher risk of being diabetic
[16] Most data on association
between the distribution of the ABO
blood types and diseases are
conflicting some previous studies
reporting no association [17, 18], in
contrast others showed positive
association [19], because most of the
populations  where evidence of
association between genetic markers
and type Il DM has been found are
hybrid populations form by recent
mixing of parental populations [20].
Females with blood type A (23.3%)
,B(20%) and AB(41.7%) are at a
higher risk of being diabetic but that an
argue result because according to the
level of inflammatory endothelial
factors, the blood group AB show the
higher level of VCAM-1 among other
blood group. Meanwhile females in the
present data who carrying allele B
were less likely to have
diabetic patients [21].Female who
carry allele A are more susceptible to
progress DMTII more than female who
are carrying allele B, this result
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disagree with a previous study have
been reported that allele A was less
appear in DMTII [21].

In our data regarding Rh blood
group a high frequency of the Rh
positive was observed between patient
and  control ,\with  significant
differences which mean it s
commonest, the dominance of positive
Rh phenotype was noted in Iraqi
population in previous study [ 22, 23,
24] also in different Iraqi ethnic groups
like Kurd [25] and Sabian [23]. On the
other hand Rh blood system may play
some rules in the process of glucose
metabolic and may influence the
clinical expression of DM type 1l [17].
In our study, the blood group O in total
sample and Rh positive were the most
dominant among Iragi population,
representing 46. 25% and ( 92.5%) this
result agree with report by [26].
Present finding about elevated serum
levels of E-selectin and ICAM showed
that increased level we can provided a
factors that we can used them as a
predictive factors which reflects the
progression of disease, moreover,
female with A,B , AB and Rh positive
were more susceptible to develop DM
TIl which means there is association
between DM TII and blood groups, but
we still need large and more advance
studies on other females ethnic groups
and males to confirm these results ,and
to understand the genetic association at
molecular level.
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